. XPS image of full spectra for porous-LTO, porous-HTO, and Li + -loaded porous-HTO. Figure S2 . 3D ordered self-assembly colloidal PS microspheres in different magnifications.
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The 3D ordered self-assembly colloidal PS microspheres present highly homogeneous and close-packed structure, which ensure uniform in pore size of porous Li 2 TiO 3 and H 2 TiO 3 . The sizes of PS microspheres are narrowly distributed and the average diameter is ca. 174 nm. As a matter of fact, the interaction connection force between PS microspheres is very weak; usually it could be easily destroyed by the water molecular acting force. Thus, the precursor solution could fully permeate into the interstitial space of the PS colloidal. Figure S3 . Pseudo-first-order kinetic fitting curves of (a) bare-HTO, (c) porous-HTO; pseudo-second-order kinetic fitting curves of (b) bare-HTO, (d) porous-HTO in the simulation Bayer liquor at room temperature. Figure S4 (1b) shows Mn-LIS exhibits the same spinel structure as the precursor, implying λ-MnO 2 spinels keep their molecular framework in de-lithiation process. However, the XRD pattern of Mn-LIS changes dramatically after loading lithium from the strong alkali solution as shown in Figure S4(1c) . It is observed that S6 although the main peak of spinel phase (111) could be detected, lots of peaks that derived from impurities such as Mn 2 O 3 , Mn 2 O 3 , MnO 2 and Mn(OH) 2 also appear. This implies the spinel λ-MnO 2 structure has probably been collapsed to a certain extend in the strong alkaline solution. In comparison, the reported studies showed that the Li-loading Mn-LIS from salt-lake brines/sea water usually presented better reproducibility, that is, the XRD patterns of Mn-LIS before and after loading lithium were quite similar and no impurities were detected. [2, 3] The XRD patterns give a direct evidence of structural changes of Mn-LIS before/after loading Li + ions from strong alkaline aqueous solution. Figure S4(3) . The results show that the average manganese loss in Mn-LIS is more than 9 % in strong alkaline solution while only less than 1.5 % in weak alkaline solution, suggesting the lithium adsorption activity of the adsorbent has lost after 5 cycles' regeneration, and the structure of Mn-LIS might be changed dramatically in the strong alkaline medium. 
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